Neonatal seizures associated with hypoxic-ischemic encephalopathy (HIE) pose a challenge in their acute clinical management and are often followed by long-term neurological consequences. We used a newly characterized CD-1 mouse model of neonatal ischemic seizures associated with age-dependent (P7 vs. P10) seizure severity and phenobarbital efficacy (i.e.; PB-resistant vs. PB-efficacious respectively) following unilateral carotid ligation. The long-term consequences following untreated neonatal seizures in P7 vs. P10 ligated pups were investigated using neurobehavioral testing, 24 h v-quantitative EEG -EMG (qEEG, qEMG), and western blot analyses in adult mice. Significant hyperactivity emerged in a small sub-set of mice in both age-groups associated with a failure to habituate during open-field (OF) testing. 24 h continuous qEEGs detected significantly altered sleep architecture due to long-wake cycles in both age-groups. Delta power (0.5-4 Hz) quantification during slow-wave-sleep (SWS) revealed significant SWS compensation in P10 ligates following periods of increased sleep pressure which the P7 ligate group failed to show. Theta/beta ratios deemed as negative correlation markers of attentional control were significantly higher only in the P10 ligates. These results indicate that neonatal age-dependent differences in the characteristics of ischemic neonatal seizures in CD-1 pups differentially modulate long-term outcomes, when evaluated with v-qEEG/EMG as adults.
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Introduction
Neonatal seizures affect 1.5-3/1000 newborns and result in longterm neurological consequences (Volpe, 2001) . Hypoxic-ischemic encephalopathy (HIE) is the predominant underlying etiology of neonatal seizures, with adverse long-term outcomes such as epilepsy, cerebral palsy, developmental delay, and intellectual disabilities (Pisani and Spagnoli, 2016; Tekgul et al., 2006; Vasudevan and Levene, 2013) .
The roles of etiology and acute seizure severity on long-term outcomes of neonatal seizures have been debated clinically (Glass et al., 2011; Kwon et al., 2011) . At 5 years of age, patients with mild HIE, graded by early EEG and clinical assessment, have significantly lower full-scale IQ, verbal IQ, and performance IQ than their peers (Murray et al., 2016) . Neonates with a total electrographic seizure burden of > 40 min had a nine-fold increase in odds of neurological consequences (Kharoshankaya et al., 2016) . More severe electrographic seizure burdens in HIE are significantly associated with abnormal outcomes. Few animal model studies have been done to determine the factors responsible for the long-term co-morbidities of neonatal seizures (Kang and Kadam, 2015) . Even fewer use EEG to determine seizure burdens at both the acute and chronic stages.
Using electro-clinical, molecular, and behavioral assays in C57BL/ 6J P7 pups, (Rodriguez-Alvarez et al., 2015) showed increased longterm seizure susceptibility but minimal injury and no spatial memory deficits. Similarly, a model of perinatal hypoxia/ischemia in Sprague Dawley rat pups has shown chronically progressive epilepsy associated exclusively with injury (Kadam and Dudek, 2007) . We have previously characterized a mouse model of neonatal ischemic seizures in CD-1 pups, reporting a significant age-dependent difference in acute seizure severity and phenobarbital refractoriness to the same ischemic insult (Kang et al., 2015) . In contrast to chemoconvulsant models including kainic acid, this new model of neonatal ischemic seizures shows electrographic seizure burdens and brain injury profiles similar to those reported in HIE, highlighting clinical relevance (Kharoshankaya et al.,
